The initial pathophysiological abnormality in the lungs of patients with cystic fibrosis is that of airway obstruction. As severity of pulmonary involvement determines survival, a study was undertaken to determine the most sensitive pulmonary function test in detecting airway obstruction.
Arterial blood gas analyses carried out on 49 of these patients (64 studies) showed that hypoxmmia was the earliest abnormality. There was a good correlation between the arterial oxygen tension and clinical score (r -0-738). Arterial carbon dioxide tensions did not rise until the terminal stages of the disease.
In 89 asthmatic children, the relative sensitivity of methods for measuring airway resistance was assessed. Measurements of airway resistance (by the body plethysmograph), forced expiratory volume in one second, maximal midexpiratory flow rate, maximum breathing capacity (on a water spirometer), and expiratory peak flow rate (Wright's peak flow meter) were made before and after isoprenaline given by inhalation. The greatest changes were recorded in airway resistance measurements, but almost equally large changes were shown by the much simpler maximal midexpiratory flow rate measurements made on the water spirometer.
In 30 of these asthmatic children, serial pulmonary function measurements were made during an acute attack of asthma and continued in the symptom-free period. With the exception of the maximal midexpiratory flow rate, all other flow measurements returned to normal, but the lungs remained hyperinflated during the symptom-free period. Only long-term prospective studies will determine whether a child with asthma develops pulmonary emphysema.
